Calmuo Shift Tutorial: The Muon System

Markus Wobisch, Fermilab
March 2, 2005

® The Hardware
® Control Applications
® Troubleshooting

this tutorial can be found on the calmuo shift webpage:
http://www-dOonline.fnal.gov/www/groups/calmuo/ under “useful links”
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The DO Muon System
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w The Muon Subsystems

Central Muon System:  WAMUS — Prop. Drift Chambers (PDTSs)
Central Scintillation Counters (CSC)

Forward Muon System: FAMUS — Mini Drift Chambers (MDTS)
Forward Scintillation Counters (FSC) — Pixels

Trigger: L1 Muo
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w Hardware Locations

® Readout crates: Movable Counting House 3rd floor (MCH3)

® High Voltage power supplies: Movable Counting House 2nd floor (MCH?2)

(shifter may need to powercycle those crates, e.g. after a power failure)
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w Muon: tasks during calmuo shift (1)

® general
DO data taking — as efficient as possible
read documentation / get used to control applications
know potential problems
be aware of what’s happening around you ...
relevant events — electronic logbook

® shift begin
previous shifter — current status
recent problems / special situations for specific subsystems
shift captain — general DO status
make sure that all control applications are running
and check that no (unknown) errors are present
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w Muon: tasks during calmuo shift (2)

® at the begin of a store
after store scraping is completed: ramp Muon high voltages to 100% (full)
cal: download cal_prepare_for_run & free the trigger
check that there are no alarms

® at the begin of a new run
start 'muo_examine” and the "histo” program
start to fill out the muon run checklist for the new run — use checklist GUI
cal: start "cal_examine”, “L1Cal_examine” and the "histo” programs

® whilearunis in progress
keep an eye on the alarm display / check the muo-examine histograms
regulary / check the resource monitors for the subsystems
cal: monitor hot cells — kill hot cells using “HotCellKiller”
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w Muon: tasks during calmuo shift (3)

® at the end of arun
archive the histograms (muon and cal) in the electronic logbook
after you have prepared everything for the new run:
complete the checklist for the last run

® at the end of a store
after the shift captain has informed you that the data collection is completed:
ramp all muon high voltages to STANDBY
(yes: the PDT pads the standby value is equal to full value!)
cal: do not change the calorimeter HV!I!!l — never change cal HV!!!

® in between stores
keep the system running
check for problems during zero-bias run: run the examine programs

Markus Wobisch, Fermilab Calmuo Shift Tutorial: The Muon System March 2, 2005



webpage: http://www-dOonline.fnal.gov/www/groups/calmuo/

<D0 Muon System Group Homepage - Mozilla IS
File Edit View Go Bookmarks Tools Window Help

<« - | & | & it fpwww-doonline fnal.g almuof g
Back Forward Reload Siop — Print
" ZhHome | wfBookmarks (4SGL.. #2WebMail 4 Calendar £ Radio 4 People . Yellow Pages 4 Download (§ Channels
& ‘tﬁ\ccuum management — DOCALMUQO ‘ 4 DO Muon System Group Homepage ‘ b
- - - =
Py d m nt t| n What to do during Calorimeter/Muon Shift
This page is not maintained for calorimeter. Only the calorimeter paper manual contains information.
O n tl I e We b :\/ phase calorimeter | muon
® make sure thatthe DO data taking is as eficient as possible and the quality s high. Therefore:
@ experts on-call © read the available calorimeter and muon doct
in general © get used to the control applications
e shift schedule & be aware of potential problems so that you can quickly find solutions
ful li ® make sure that relevant information are written into the electronic logbook
. e useful links o contact experts in the case of problems
Logbook -
g HLUL S, @ talk to the previous shifter about the status of the calorimeter and muen systems - leam about recent problems and
electronic logbook whether there are spaclal situations for specific subsystams and how to handle them
‘e8] 1% muB nin bReciist ® talk to the shift Captain about the general status and plans of data taking for DO
at the begin of your shift
# goto the electronic logbook - log in and make a comment that you are now on shift and what's the current situation 4
@ check that all control applications are running - for calorimeter and muon
Readout Client
* after the shift captain has informed you that the
® Download cal_prepare_for_run (see calorimeter store scraping is completed:
paper manual) ramp all Muon high voltages to 100% (full)- a
description of the HV GUI is here
at the begin of a store &
" please select ® check that there are no major alarms
. ar I I l I S p ay "calorimeter” or "muon"
for a detailed menu
@ check on the "COORMON" window that the run has started and is collecting events
@ start to fill out the run checklist for the new run
at the begin of a new run
® see calorimeter paper manual ® start "muo_examine” and the "histo" programs
. L
. I I V d I S I a ® monitor the alarm display and take actions accordingly
rhitle sowimn & Sros check detector operation in calorimeter control programs (see calorimeter paper manual) and muo_examine
[pProgress ® monitor the resource monitors for all subsystems
# put observations into the logbook
after the run stops ‘ ® save the histograms and the completed run checklist in the electronic loghook
. | @ stop muo_examine
® Resource Monitors | S
B [akihe Sndiof oSO SN | o donot change the calorimeter HY L muan.y:
4% &b <2 EJ | Done =15
= I
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The CalMuo Webpage

i l Forward  Reload Stop & hepi Ronlfieilt
v ZhHome | WkBookmarks (4SGL... . WebMail 4 Calendar #
[ & ‘_‘Accounrmanagemem — DOCALMUO | 4 DO Muon Syster

direct access to all documentation:

how to operate: :-_—— |
e useful links

® Readout Client .
® HV GUI .
® alarm dislay -
iInformation on muon subsystems:
® MDT / Pixel -
® PDT / Llmuo .
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w Muon Shift Web Documentation

® purpose:
provide basic knowledge about the muon system
and the muon control applications that helps
to identify and locate problems.

® only very limited: solve problems

® real problems:
shifters task: call/page experts!
all decisions have to be made by experts
(e.g. disable crates from readout)
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The Electronic Logbook

Important. communication
between shifters
and experts e

MUO Log  December 6, 2004 555 5 55 5 5 s s s s s e e e s s e e e e e e

gory

u : ’;;Wécnmhgfmm_mmmm, [E

T 6,2004. 7:3;:1«14@1 PDF
mmmmmm

ALMU

LMUD: EPS

A Ito -- replaced SFE 050, relative SFE 0 in Crate 50 which had 1st cross errors. MEé’:m

New SFE 022. Dag local looks OK. cr50_6341.root

maTo | drag & drop
make sure that experts e

make notes about
their work

SSSSS

all relevant events —
— logbook ==

practical aspect:

only use .jpg pictures
smaller storage size
faster remote access

— sign up for logbook account before your first shift (ask M. Wobisch or DAQ shifters)
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The Readout Client (1)

G U I Ia.yo Ut CO rres p O n d S tO Muon Readout Crate Control and Monitoring

Fle Controls ‘“iew

physical layout of the S s B

- G5 0=34 GS 0x38 G5 =19
readout crates in MCH3 Ve Top POTs | EstT PO Lt
(CHWTF) {CMETPY (LT M)
daleti72 doletisy dolctisn
Fort 2023 Fort 2025 Fort 2013
overview on the
muon readout status G S S S S
r r r r
GS 0x33 GS 0x35 GS 0x39 GS 0x3b GS 0x1 GS 0x18
Horth Pixels West Side PDTs East Side PDTs East Scintilators L1 South
1 1 . (FMNS). (CMWSP) {CMESP). (CMESC) (LIMUS)
I n d I C a-t eS . doolctiad d0aleti73 dOolcti74 dOolctia] d0olchi7e
Fort 2021 Fort 2024 Fort 2027 Fort 2030 Fort 2014
stable readout
11 M 1
(blue: “Running”) or. - i
readout errors (red) g g g
GS 0x36 GS 0x3a GS 0=x37 GS 0x12 GS 0x14 GS =11
12+ West Bottom FDTs | East Bottom FDTs |West Scintilators | Forward Profon | CFUPS Menager | Luminasty
and/or deviations from onen window [l e e i
- . p dalctiz0 dolctiz1 d0olctisz d0olctiss d0oimust3 dolctl4n
Fort 2025 Fort 2028 Faort 2051 Fart 12023 Fort 2035 Fort 2016
or crate uxya
(yellow)
More... bior More...

W Auto restart on @ daghl commection o

— press button: More ... to access to detailed information for single readout crates
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readout status of single muon
crate (check status)

after crash: STOP and START
check field (1.) to identify the
section which caused the crash
note the error mesage (2.)

not responding or strange
behaviour: REBOOT crate
(if this does not help call expert)

System Status|

Last Status Change: Mon, 06 Dec 2004 21:43.08 CST

Eiror Message! Mo Errors
MFC Statws: OK
SBC Status OK
SBC DOME Count; 51526
SRQ Count; 31826
L2 ACCEPT Count: 31826
TFW IMIT Count: 330

Spurious SHQ Count; 0

0 A:

-
Maodule ID: 0+26
Status: oK

TH (MFC-FEY I Sinc

XH(MFC-FE) I S
KM AR I Syne

16-bit Length: 10
CSRLOW:  0x300

0B:
o
Module ID: 016
Status: oK
TH (MFC-FE): In Sync

XH {MFC-FE): I

16-bit Length:
CSR LOW: 0800

20 3A 48 5A; GA 7a 8A
I = [ £l B J= £l i I
(216 Ox246
PDT number status (& =
Iy Sy i SR 'j In Syric:
Irv Sy IFv Sy - ﬂ:%_ync
In Sy I Syne In Syhe
] 10 10
wo  enable (white) = o
disable (grey)
1B: 2B 3B: 4B: 5B ‘6B 4B: 10B: 1B
i I = I f I f I I
036 0105 04116 %208 0x236
ok ok ok ok oK
In Syne In Sync In Syne In Sync In Syric
In Syne I Syre In' e I Syre Syric In Syne In Syng
%M (ALY ia rt [ sﬁv‘o p reado u t In Svne In Syhc In Syne In Sync
10 10 10 10 10, 10 10
300 0300 Loa%ﬁe‘:“l’ 0300 07900

TA:

z

Stop Readout

East Bottom PDTs (CMEBP)

Geographic Sector 0x3a
doolcti?1

Simulated Crossing Number: 0x74

MAG Section Status:

Direct Crossing Mumber: (74
Simulated Tum Number: 0x43f8

FIFO Tum Mumber: In Synd
FIFO Crossing Number: In Sync
TFW IMIT Ervor Message: Mo Errors

‘SRQ Enor Message: Do Ermrh ?2[':"
TH Ervor Count:
nmrce:. ©TTOF MEsSsage
T 104 114
1|

to MFC

excluding sections when they crash at the first event: only after contacting the experts!!
STOP readout — disable channel — Load Setup to MFC — START again

when in-/excluding channels: they also must be in-/excluded from L1 and L2
L1: see L1 muo page [/ L2: automatically after DAQ shifter has reinitialized Coor
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The Muon Alarm Display

File View Settings Help

__J-..

| majr | mmnor || NwALID | AckeD || DisaBLED | coop ||
0 I 0 I

Run Pause
HY
MDT

ﬁi

SRC

LT

PROC

Fower

All Muon | 379

I
I
I
FOT |
I
I
I
I

=l i=R =R =0 =0
o lolo lo o ko
—lololol=lo

oo |0 o

2 Status: |[Connection to server started

check regulary!!! (keep running below the readout client)

® often the easiest way to identify problems / click on fields for more information

® (1.) Major Alarm = call/page expert!  (while waiting for expert: try to understand)
® (2.) Acknowledge: acknowledge single occurence / fluctuating alarms will return

® (3.) disable: completely ignored / if a minor alarm becomes major you won't see it

— never acknowledge/disable alarms without contacting an expert
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The Muon HV Display (1)

HY Global Monitor Display - V2.2 |
File VYiew Start Help

first page: _ Rack-M215 | Rack-m217
overview on all channels T2 a sl ol sl
for all muon subsystems

(more details:

click on channel name)

Rack- M218

o

left column:
green: 100%
yellow: standby

red: trip

[ E | MUC ScintB Layer || |[E [MUQ Pixel € North || | E [[MUG Pixel € South
i . O N N T R | 2 O | o s P = P T
right column:

green, if setting corresponds

to nominal setting 5 3
Status: 1_ ] ]
@ Lock |  Unlock | OFff | @p

Reconnect | On |

=- ramp/reset all muon HV channels by pushing a single button (1., 2., 3.)

important!!! = check that ramping was successful (inrare cases: single channels don’t ramp)
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The Muon HV Display (2)

two detailed displays: complete infos on single channels

HY Channel Monitor Display - V1.20 f

File Vie Set "Plot Start Help

MUC Scinm _-e{er ] MUQ Scint B Layer | MUC Scint C Layer MUQ PDT Pads |

Channal ¥ rip |_Max W Max W Sat W Read | Read State Channel ¥ Trip |_Max * Max W _Set _Read |_Read Stata |
DWo1 & 0| 23375 18 | Helding |DwO2 5499 as 4700 | 2350 | 2351.2 01 | Holding
DWo3 £ 2350 | 23507 06 | Helding |Dwo4 5499 200 4700 2350 | 23501 -04 | Holding
DWO5 25 U7 #49.9 . Halding | D06 5499 as 4700 | 2350 | 23506 0.3 | Holding
DWo7 54&!.. gthﬁﬂ 0 | 23494 -0.2 | Holding |DwoB 5499 200 4700 2350 | 23496 -06 | Holding
DWOg 4980 150 | 4700 D | 23499 0.0 | Helding |DW10 4984 250 | 4700 || 2350 | 23492 0.1 | Holding
oW1 1 qsg4 | 250 [ ‘eroo [ 2350 | 23400 | 04 | Hewing |owiz  @HREN Ib@ree 0| 2950 | 23409 01 | Holding
ow13 4952 95 | 4%o [ 2350 23409| 01 | HowrfDwis ORETrAte SiNgle:Thannels | rdo
DW15 4995 150 45?‘ 2337 || 23380 0.0 | Holding JDW16 4982 a5 4700 || 2350 | 23507 | <01 | Holding
D17 4978 95 4700\] 2350 | 23507 . Holding |DW18 4975 as 4700 | 2350 | 2349.7 | 0.3 | Holding
DW19 4977 95 4700 |\ 2350 | 23487 | 03 | Helding |DW20 4978 150 | 4700 || 2358 | 23501 <01 | Holding
Dw21 4980 95 4700 \3_50 23504 | .02 | Helding |Dw22 4978 as 4700 | 2350 | 23495 -0.3 | Holding
DW23 4978 95 4700 | 2350 2351 0.1 | Helding |Dw24 4877 a5 4700 | 2350 | 2350.4 0.1 | Helding
DW25 4988 95 4700 235\ 2350.4 0.0 | Helding |Dw2s 4980 as 4700 | 2350 | 23483 0.1 | Helding
w27 5026 95 4700 || 2350% 23504 | -04 | Holding | DW28 4978 150 | 4700 || 2350 | 23487 -0.4 | Holding
D28 4991 95 4700 | 2350 349.7 o Halding |DW30 4976 500 | 4700 | 2350 | 23497 | -0.3 | Holding
DW31 4997 95 4700 | 2350 &50.2 0.0 | Helding |Dw32 4972 0 2350 | 23499 | 0.5 | Holding
DW33 4974 225 | 4700 [ 2350 | 23§07| 04 | Holding |Dw34 2ogge 250 [ ago 23 23509 Holding
DW35 4986 250 | 4voo | 2350 2353\4 0.0 | Helding |Dw3s azg | * 23 ; ; Holding
DW37 4977 200 | 4700 | 2350 | 2340. 0.2 | Helding 33 ag5 200 | 4700 | 2350 | 23494 | -0 | Helding
DW39 4972 95 4700 | 2350 | 23496 0 Holdind, | DMRight click to plotitems|o | 4700 | 2350 | 23487 03 | Holding
D41 4988 250 | 4voo | 2350 | 2351 \-0‘.2 Holding | O 4982 250 | 4700 | 2350 | 23499 0.1 | Holding
D43 5006 250 | giqo n¥.3' Holding | DW44 4980 250 | 4700 || 2350 | 23501 201 | Holding
D45 4972 100 3?0'ﬁ 2350 | 2351. 'l§1 Halding |DW46 4985 as 4700 || 2350 | 23507 | <01 | Heolding
D47 4981 500 | 4700 ‘| 2350 | 2349.7 || -0 Holding |Dwag 4983 a5 4700 | 2350 | 2350.2 | <01 | Holding
Status | \

Reconnect | Offline | Online | ﬂ ﬂ‘ Ramp ! Pause Resume | Lock | Unlock |

—

allows to ramp single channels = helpful after trips

helpful for troubleshooting:

monitor voltage and current
for single channels

@6877.1stc Graph

@EE77.151c MUOC HVC DWeBVOLT

{0, 4935)
| MUOC _HVC DW28/CURR
4000
\\
to change
A y-axis:

voltage / current

chJange x-axis

L

0

T
-2

(21:48:55, 7 {Seconds)

d 1
-10 21:49:05
Dec 06, 04

€ 3 o[E#

(example of a good HV channel -

no peaks)
important to check after HV trip!
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The Resource Monitors: PDTs

Muon PDT Resource Monitor Display - ¥1.1 1
File  View <« Select Help
Cctant O Octant 1 Octant 2 Octant 3 Octant 4 Octant 6 | Octant 7

. . POT Mame +5 Digital +5 Analog -5 Digital -5 Analog Tem Pressure Status l Control Power
“hidden” buttons: G ‘
. . . MUC_POT_015 4.98 5.46 -5.01 -5:54 1040 3:94 Negnal Nermal Cn I Clear | Reset |
give detailed info on alarms wiopoTo2s | 502 | 535 | -ase | 554 | 2500 | 445 | Nofal | Normal | On | Clear | Reset]
. MUC PDT 035 5.02 5.33 -4.91 -5.45 2040 490 Netmal | Normal ©On | Clear | Reset
— very important to check Layers
MUC_PDT_105 5.02 5.53 -5.01 -5.38 15.60 1.15 rmal | Mormal on | Clear | Reset|
Whenever alarm Occured MUC_PDT_115 498 5.33 -4.85 -5.45 21.20 470 al Normal On | Clear | Reset
MUG_PDT_135 488 5.39 -4.85 548 2040 i Mbrrmal | Nermal on | Clear [[Rese
MUC_PDT_145 408 5.56 -4.95 -5.57 19.20 ot"mk Mormal on | Clear
Layer T
H . MUC PDT 205 498 5.46 -4.95 -5.41 14.80 0.83 Normal | Normal on | CIGZI Reset |
Usua”y Status fleld NORMAL MUC PDT 215 498 5.46 495 -5.48 2200 1.18 Normal | Normal on | gfar | Reset|
MUC PDT 235 488 5.52 498 -5.54 2200 0.99 Normal | Normal on | Aear | Reset|
MUC PDT 245 5.02 5.52 488 560 1960 1.06 Normal | Normal on,A Clear | Reset |

when status field is red: in cases of errors: "reset"
click on ALARM for _ (funn
more |nformat|0n Reconnect.l Clear | Reset

= write into logbook

— always check after readout crashed to identify source for an error

= This is what experts need to know when paged at 2:00am!!!
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MuoExamine and Browser

:
FEile Help
D B | Plot Infa] Prev Conng| Update| Cycle
Sl [_A-layer CMSC Hits1 (Prob: 0.000) | Entries

POTsZ
FOTRADS
C5CsT

CCCCC 500
CCCCC

B — “'1 instructions how to run examine and
k. the browser are on the webpage and
5 posted in the controlroom
Mon Des 621347103 2004 [ Gyeing OFF T % |

= run examine all the time to and compare to the reference histograms in red

most important: check for empty (=dead) channels
(some fluctuations can always occur)
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The Calmuo Run Checklist GUI

purpose:
archive cal & muo system
status for every run

start/operate as described on web page

some general information
(filled automatically
after inserting the run number)

some system details:

— tripped HV channels

— sections excluded from readout
— hot calorimeter cells

store in logbook —
together with examine plots

!
.

Beam/Detector Stalus (** NOTE **: Enter Run Mumber then <CR= to get run information)

= & "RETURN"

File Edit View Setting
=~ CalMuo Run Checklist

Required fields indicated by =
Ik

s Help

[swve | (sove and o #0 Fimish oo |

* Run # * Shifter: [-your name -
* Run Type: * # of events recorded: l__—
* Begin Run Time: i .

* Initial Luminosity: * Store Number: f‘i"ed

* Trigger Configuration file: * Prescale file: auto atica'ly

* Torold Magnet: Forward| Reverse| Off] * Solenoid Magnet: Forward] Reverse|

* DO Status: Colider| Halo| Cosmics| Zero bias| Other|

* HV PIXELs: 100%| Standby| Offf = HV MDTs: 100%| Standby| Off]
* HV Central ARC: 100%] Standby| Offf * HV WAMUS Wires: 100%| Standby| Off]
* HV WAMUS Pads: 100%|  or|

HV Channels OFF: HY Channel Trips:

Major muon alarms during Run: |

* Crates i the Rom: 57 (52 [33 [543 (3 [37 8 53 [3a [ [i6 [i7 [i6 [i8

MRC sections not in readout (crates section#): [——

Muon L1 tngger hits rates (Hz),

=4
* 81 (Forward Muon Trigger Rate):

* 80 (Central Muon Trigger Rate):

Muon L1 trigger synchronization mnmmmn monitor - - all rates should be 47712 Hz:
-——9
oK/ Bad| 4/ * 194 (AND of all BOT triggers): OK| Bad

* 193 (OR of all BOT triggers):

* Calorimeter HY Trips:

* Calonmeter Pre-Amps On:
Calonmeter Hot Cells:

* Cal Examine Output Good| Uncertain| Bad| * L1Cal Examine Output Good| Uncertain| Bad]

Good| Uncertain| Bad| _io OIS Ot Yes| Mo

* Muon Examine Output

mum|
Ves| Ho| HV Channel Tips: |
ves|  Nel  ceiSSwpleson  Ves| Mol
[ Coonmeterdarms: |

Fease check rates at the START of the run!
ARt

(should be In the range 100-3500Hz)
(shoutd be in the range 100-3500Hz)

Shifter Comments:

Markus Wobisch, Fermilab
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“frequent” errors

® HV failures — trips
= reset & ramp again (a few times)
— check correlation with high background
frequent = call expert

® crashes of readout crates
— note section in logbook / keep statistics of frequency

— always the same section??
— so frequent that it disturbs overall data taking??

= call expert / probably bad section has to be taken out of the readout
important: this section also has to be excluded from L1 and L2

exclude from L1: shifter’s task (guided by expert)
exclude from L2: automatically after DAQ shifter has reinitialized Coor
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conclusions

operations of the muon system is pretty stable

allows shifters to concentrate on “details” < absolutely necessary to guarantee operation
at high efficiency

shifters documentation in a good shape

still not “complete” — but is constantly improved

feedback from shifters has helped to set up documentation

=- important for future progress

BIG THANKS to the shifters!
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